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(57) imm 

tm<Ds^<cfeafte*»*»), «<ra*is#fcfci>-ct>is 
mm x&mmim i «. m. i o©_bc. c© 

SSI 0fc»T5. 3fe<0»iR©*SSB 1 ©B 11.*© 
*£lt$#*t<fc©-CSSISIia»12. *JiC^2©B 

1 3*c©«-ces:i,fc«s*«T*. raffisci 2©* 

#3*£<ti***C£«:<i:») > Aftltfc#©584. a« 

su<o:»tt©a*si{ts-t**ct#-c*s. mm o 

(C) . ffU©Hl lttfl*.«*>* 
A (Ta) . £2©JI13ttW*.{<3{Bi$ (S i, N 



(2) 



3#»j3«:ia®a&. *5«fctf3i2©B£^i,;Mta*w 
mmz ) ffisss&jitc. m&m i ©a. merr 
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i • k, . n, ttaSr*. k, IMS, il 



fl&fBSH ©HCfiSJBtf^fcN, (=n, -i • 

n, . Mtmommn. otuct 

( 1 ) ©B8{fc*:«fc-r 



(ft) 
k, 



< 0 



(1) 



c 4 «$&4r «n&gi i £K(0K¥&®»m&. 
m>m4 ) mtsnz<owA, wmwz intern 
nfc *>©?* s c t zirnt * zmzm i &m>%&& 
mnm. 

in?m 5 ] Knesset. #©»«©**£££(, < 

i1-5if ^« 1 Si8©#3*£B«S(*. 

mime) mmmt> mmmL<a;mmm 

13BiS©3fc?^B«®«:. 

CifNOI 7 ] MK. 8ilffiIB!l®8*©#1*ttfc** 3 *g 
»»©;*:# <**g<t3tf*C4CC,*:D. A«U/t*DS 
*fS*Jg 1 £K©5fc?£B**£(*. 
¥W&*tS£, A/4©5»ft4A/4©fiW«S (0 

tcoffl-c. 2fiw*ii,>«ja^)tc^<b3es 

C 4 r. A9*J£©5St 2i§£ 0 < tt!RiR©a* 2 fflfl 30 
ffi»©5fc^£B«jif*. 

£<4<>-;&©BH\ S(,>(Cjt^fl$tt©HfttS2«± 

©Hfci o«ja<**ifc«£B-c*5t t *&S4-r*ia 
*i i EK©*^B»a<*. 

\Wm 1 0 ] 111292 ©SO:, SfbSSIU: 0 & * 

m$m 1 1 1 sra»2©BB. ^ts^sjajr^a 

^^J:D&6t4«32*4TSiiW0@l 0EK©3fc 40 
[»*SU 2 ] UI2»1 ©B*s«tt;»2©B©5^© 

*>©? *s c 4 *sa 4? smm i am>#&z 

IB*® 13] g|£j£lgi98g«:. I TO. SnO, 

*»*c/z n o©^> %©i»rn*>K J: o»sssn-ct>* c 
4*ta»4**8iijisgi 1 2 se©je^B«ji(*. so 



[ia$ifi4] fnaifflfiaat*. sat. */twa^^a 

[si^a 1 5 ] bsisksw. &£#3§r*3 c 4 4 
tmtrzmm 1 §b«©#¥£s&£#. 

1 e ] ssa*©wK©*si?i ©bb. & 

JR. S8b£JiI. £{b£JS. tm&fc«fctf¥aK*©5*>© 

(,»rh*>*>e»«csc4%#®4r*it*ai£«©* : 5 t 

m^m 1 7 1 m£3b&m<Di>zwm\j< «*© 
««©**iwit sfb&jss. mtsm. mm 

*»<fctMy»&©3 5©i.»"J*ftjM<>6&*e 4*#»4^* 

smm 5 ffiB©x?*BW&f*. 

[M3&I18] B*£SI2 A/ 
4 (AttAW#©8a«S) «Tr**C44»a4T 

1 £IS©^^^B«®«. 
[a*®19] Mffi»l©B**t/y3>«c<t0ie«S 
«flB»2©B©^W<tE«liW, A/2 (A 
«AS**©Kit«!£) «T-C*4C4^«»41-5^ 
JSlse«©^^B»S(*. 
[»*B2 0] 6aSS«li. ^r-J 

32»2©B©3t*W«K»S*. A/4 (ABAI**©S 
fKSCfi) ttTT**C4*«a4**Sfc*J!lffi»©*j 

[U5J0S2 1] HS28«*«*-*>. ^7r^h, 

®l©B*«W3>KJ:»)«fiES*i. Wffi»2© 
W)%?(!l«fP. A/2 (ABA*t36©atf»g) 
JKT-C* S c 4 *#84T*SIjJSB 1 IS2iS©3fe^^B« 

[I9*«2 2 ] UIBffi«6*eB. a*€rfflorSTEH 
8ta©iE A# 3 4S:<tS €5fe©r*5C4*1$ 
84 1" *a*3B 7 S5tt©3t^B«Ji*. 

t««JB2 3] S«4. 

C©S«{cfiOr^aS*xA:. jfe©«iR©*6*l©B 

4. 

C©$ l ©S©85ffiSfi4«5Stfll©E(CSSl/r«fi63 
tift:»2 ©B4*«*.fcC 4<&#a4fS*3i*B«2l 



(3) 

3 

it. 

{ift«£2 4i Breast*, ataaofrosffi-e* 
*c &*«f*&T*a#«2 3 v&fl>%&&mmm. 
mm2 5 ] SSLtfc. #©»«©* i ©s. 
%oyFmi$.>ktec u$a*s s «!*•*££«:*©:* 

*Tr*3&^Jg«a<*4. 

uffiM^cwtm^^* 3 *&it3 tfsta&©»a&¥ 

Si «rffl^.ft:C b &mt -i * 

©*X »f * ^TK7&*JR«-r^ C t -C 2 *7di«t 

C l/S*** 3 fcWT 5 ££«c*©** 3 itmrmm 

& fc%fcc*i&2©g*i®ud*a*w-f*^£B«! 
a»t. 

[000 1 ] 

a«i,<ttiftiR$-e-i«6B«:wr^3t^@»ai*. * 

[00021 

*. c©a©5R*<tortt. SKs*jfH>fc*>©. 

a 5 7-*ffll>fcfc© (DMD 1 Digtal Micro Miror D 
evice , ? 4 V>tKr?4 9a 5 ^-f^-fX. 7-*1f\X 
•f>X'>;M>ytt©fi»Ba) . afffc^f-fcHK^cfe 
© (GLV : Crating Light Valve, dCU-f-^f 
SLM (fUaVS-f r-T'J'V) tt) 

*. 

[000 3] GLVttBJr«*£MEMS (Micro Elec 
tro Mechanical Systems) flBS-CfPUt. 1 0 40 

ns©sav-ihx-r7^>^*^*i^Lrir»s. d 

MDBPli; < MEMSfflSr 5 7-*«6*-T{:i!Cj:0 

«, >r y x t> $$<d? 4 x ■? v ■< *sga-c ft z <>© 

©. jfiSiDMDttttfBiSjWi^fcitHC. 7 4 r'W 

Ltttm»«t6r. «a#is*i£fc*. glvb 
saiBBis-c**©?, i;fcic7i"i c<b-c 
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(0 004] t/*>l/ft*»6. GLVBBJf«^«iar* 

$©-c> i e**;i<Km/?B^©5& : f«:f'E9ii/U!: 
*>. 2*|6|iCta/diJfr3t4(SI6!6»©*^»ri-?«:*4 

[0005] w#««atcieBr*s hot L-Ctt. * 

@fc»&«5 5 8 9 9 7 4*H>#S***r£«5 5 0 0 7 
6 l#KP8S3*Vfc «>©*(*$. C©*-f h/<;v^«. 
S« (Illrfn, ) <DJb«craB?.SJ (¥-r ?7M) 
r. ®$T3W/"n, ©afctt©»8SKtffct8fi*:frt. 
TO*. C©3R^-CB. »«**fOTl/-C»««:lffi«l 

i/. 8«i»iB<t©iai©ffi«. Tftto*. rasai©** 
s^itstfsctfc.to. 3fcft^*aa&*<,»«£» 

3-1**6©?**. CCC, »g©®«r¥{iSS©HDr 
$n» (CttCT. Vn, £*-»T*>9. t©«fc9ft»fi> 
SSJfcTCitCfcip. Bn^r^Xr^SiBfctTSC 
£#-CS*£3*vCi,>*. 
[0008] 

(ISWWifct/J^&TSsiS) l,*t,&*«*. ±a© 
«fc5&#J5S©**-Ctt. SK©@*r$n, # f.4 j tub 

Hitrtt. «afcr**ci &it8Si 

(Si, N, ) (ffljf$n = 2. 0) fti'©««*J|i* 
UL»©r. •e©»S&ICtt»e©JBff$n l =4t«c*. 
^«3^«Ttt. C©J:^5c2WSfittA#*sfflKT?* 

Wv^AtGe) (n = 4) ftfSfflV^C iCCi 
(0007] *«Wtt*>**WS£fc«#-Cfc3ftfc* 

©■c. ■e©ni©awtt. iisateflWfc. 
«6stm©»?K:t>e4KAi*o. 

(000 8) SEft:. *^©a2©B»B. 
[0009] 

®«*. s&Ji«:. *©!RC©*$sn©8. %cyf& 
m&mc urn** s*«t* bm*axk* 3^ 

^@et«. *J<feUf»2©S«rSaLfc»a4:Wr*4 
©r*9. tt«C. »l©a. M®aMBj:0 t a2©»«:C 

©j«rESUfe«te)E© «>©*«* w>. 

[ooio] * ^©)it?*)a»ai*-cB. sts©ts% 

ISar^iN, ( = n, -i • k, . n, BS?r*. k, 
Bti^ffifi. i fS£8«tt) . 0 1 ©B©a*®*r$* 
N, ( = n, - i • k, . n, BIS«T*. k, \3ffi$m 
») . »2©a©ffl«f**n, . AW»»©B*r*«: 



(4) 



i. otufcit. (2) owmmittzwrn * looiu 



{(- 



)}{(■ 
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< 0 



(0 



[0 0 1 2};mi|fcJ:*3feX-f ?2->*3fm£. 
fitt.fc*>©T&$. 10 

[ooi3) *m<c£zw»&*&mt. *^tc<i: 

-I 7 * > 1 as* £ lr»« 2 ^TC 

tcj: •> r jtsw z> c i -e 2 ass*****- * t> <ovs> 

[00141 ^^JCJrS^^attSttrttt. im« 
©*#«*£. r a/ 4 j (AttAW#©iS:ftifcg> ©5 
»<8£ ta/41 ©«&f§ <o*£tf> torn:. 2fi 
^&UKatttttc9Efl:3tt*£. A34*©5Si. aia 

[0015] *mo>*&ziamm~cti> tit. raet 

«©**<* *0tcS3£U Sfii. COSfiKffil/-C» 
iSShte. 3fe©»iR©*6Sl(Diat, C©SB1©«© 
iflffiSSi «&*1§J©BK:8 U-CJBJS SlvfcJS 2 ©S & 

[0 0 1 6)#l^{cJ:5#x.f 7*>y3S^Ctt. H 

sns. 30 

[0017] *mHCZZW&&r&iS~Cte. 1 *5c* 
5(r>tt2 XSCDV 3 ftfc#&9J©«»©#X 4 7 * > 
*3H4c*t tTJfcWBW;* ft* C i tc Jt r 2 aSHW 

[00 18] 



* [«?g©iafi©»3a] «t. *»w©ias©^»tcrji,> 

rHB*#JHl/r#«fcJIMI«-*. 
[0019)01 *sJ:0<H2tt. #f£W©-f@te©JgS 

eg 1 ©s*w&tius*«-rfc©-c* 

5. b 1 &m*mmm 1 <c*tt«a&<Danfcs 1 2 

mtsi 2#%<. issit«©ttS4-fn-en*utc> 

*^*aaflias*te«23CjcKSWrsci«:J: 

imSStiifi. B2©J:5ec1»fi«:g£l,fc»£tctt > 
ur«fflr*C4*S"CSe«>©-C*S. 

[0020] ^momm^mm» i «. 
io©±tc. c©st*i owg-r*. 
i©jbi 1. ^©TPi^^eci/fis^sswrs 

i«tC*©A* SfcSfti* * C i©T# fcfSKffi 1 
2. *J:C«fi2©J81 3*C©«Tfla*l/C«WU,fc<> 
©T*S. 

[002 11 CCC. S«10©ffi^S5f¥%N, ( = 
n, - i • k, . n 5 tt®fr$. k, ttf8Sf«». itt 
&S*fc> . &l©lil 1 ©g3RJB*r**N, (=n, 
- i ■ k, , n, ttnff*. k, fctfBftfHK. i«SS 
*fc> . 1»2©Hl3©«8»r¥£n, - AS«m©®«f 
0 (SS») tLtckH. aS (3) ©W«4» 

[0022] 



< 0 
••(3) 



[002 3] gfil Oti. (C) . ??7r-f 40 

h &£©#£«. *>**<Ta) &£*©£ 

H. Mfc»nA (CrO) KzoMitsm. mt**y 

(TIN, ) ££©g<tm i";3>*-<M F (S 

io uzomm. f (s i > tteo**** 

©> *^T*©*iR©*^HlcJ:9je«Sftft:fc 

©. cn&^ett©&*«m>»B«8ipj 

38LBa£BL/c«>©£l,rfc«fcl,». S«10B. * 
©4l/Tfc«tl,>, 50 



[0024]^l©ai IO. *©»«©* SB-C* 
0. WittfTa. Ti. Cr)Sc4f©*«, CrOfcif© 
Kft^H. T i N, &£©3tt&«. S i C%<!r©K{b 
». fjaXS i ) «t «?©*»»« £tc J: OJ^RSSh 
tet©r**. 

[0025] ^2©ai 3«. s9»m(cj:o^3n 

/tfc©"C*0. mtf. »ft^f> (TiO, ) (n, 
= 2. 4) . 3«3i* (S i, N, > (n, =2. 
0) , mtm& (ZnO) (n, =2. 0) , 
7 (Nb, O, ) (n, =2. 2) , Rftfi'i'A (T 
a, O, ) (n, =2. 1) . tMUm (S iO) (n 



, = 2. 0) . mtAX (SnO, ) (n, =2. 

0) . 1TO (Indtt»-Tin Qrlde) (n, =2. 0> £ 

[0 02 61 C©B2©013fct. ZJ?*^? 

ft:*. t>y**S5<. Jfcfc&Si, N 4 fc4"C 

#«s*ifcfc©-casc4#»*u>. bs&k 
j^mmm&cit. B2©a 1 3©-«kc i to* 

4©3Eif*B£S»*J: 5 tertian. Si, N, 

©stjiic-r**>ttffs-c**. *&. mi<omi i4» 

2©JS1 3 4)W&*rr &ttP$tca£itttC@ 
t&L&^<J:5K. 5B2©ai3©g6tJII*S i, N, . 
AUSMIM* I T04f*C4#3* U>. 
[0 02 7JJ&I©B1 l©fJSffJ&BJ5d, B. Aft 
J£©&S, -e-©ttt4©n4k©B. S«*J<fct/B2©B 
1 3©3t^£a(CJ:0**S«)©r. H*ttS~60n 
mHK©B£4£. 

[0 02 8)B2©B1 3©*£Wfc8Bn, • d 
, tt. Bfil0#*-#>. J^Wr. 8(fc1»g6 20 
<tt#7X&4©BiJB^tU:5Bj£3trt*}9. *> 
o.»l©U l (Ta) &4'©?lig«i«k 

, ©*#£ife)iltm9{c<t0«fiS3liTl><Sit^{C«. 

r A/4 J (A «A«*®lftfHfiS) «TTNfc*. {1 

u ®«i 03tu*-#>. y^r-fK mumb< 
KtivzKzommtmxvm&stis an© 
mi <s i ) teeoimg&k* ©/j^tt 

*W(c«fcO#6E;**vt<,>$«&«:« > S2<DB1 3©* 
W&BJId, tt TA/4J TA/2ja 
TT**. c*tttSl©Bl l*SiKJ:9»5&Ut» 30 
&©}fc¥T F5 >X©*U»*sy F 5 7 * -fT 
f^A±tlJi«:W5fc», B2©B12 4©££ 
fcJiffl (S«±-C+IH) 4tt4fci£>-ca*. 
10 0 2 9] fcte, tLb©BBd, , d, tt«SfK TA 

/4j rA/2j-c<t<tfc > cn6©jfi«©fi-cfej: 

I*. CtWi. B*«. -£©JB©7KtKfWU/4<tD 
JP<fcofc#. ffl^©H*j8<TS<5ci-l/Xl^-Ct* 
*6r*0. *fc. ±5$ (3) *>6HJr*#*4>rftfc 

, . d, *tA/4*»6^Tn5C4«C«:i*>e.T* 40 

h. c©c tttfft©iii6©»sB»c4ji>rt>^Strifes. 
J:r>r. *Wtt»ci$urtt. rA/4j©^ltc« 
r««A/4j ©t86t>$*n*t>©ifS. 
[0 0 3 0] ftfc. SI ©SI Us£VM2<?>m 1 3 
tt. 5(.>K3e^flWtt©Stt&2tt±©»-C«lfiS3h)ft: 
MSaitTfciW C©B£(CttS£B«C4tW*£ 

«0fc#W«$tt FS #$«©«£ 
[0 0 3 1 1BBS1 21*. ftj&©Btt£g(d:-?-e. 

*<o&mttz 2 <m i ©a 1 1 4*2 ©a 1 3 4© so 
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BH) *reJX^*SJ:9«cH5eStiX<,>*. BBBl 2 

mtvxit. aBH-Hj^ADBiss 

9. 3nm) K*«-*BlT*n„ = 1.0).B*(N 
, ) (n. =1. 0) &4*. Bfc4tTtt. *(n 0 = 
1. 33 3) . S/»J=»-1'*<{* (n, = 1. '4-1. 
7) . iWAa-A (n. =1. 36 18). {f'J 
t'jXn, =1. 4730) . i?a-M*> (n, 
= 1. 7 3 7) &4*«PW6*»£. tt*. BBB12* 
K£tt»4-r*C4t>-CSS. 
[0 03 2JBBB1 2©#5Si»tt**S». TA/4 
©SH5M&J 4 U/4©«Bffi (0£3*r) J 4©IS 

■c. 2tim*5^»a«»R:s[tr*«>©-c*s. ct» 

K«t 9A#3fc©E3t. «SS£b < tt«tt©fi#2 «W« 

$^tta&w«:SE{b-rs. 4*1. ±KBi©ai i*»«t 

0<»2©B1 3©BB©«£4©SKC. A/4©flg&*» 

6^3>-rnrfe. fl&©a©BB*st>ttB8r$©£4>© 
S<b-c«3E-cf *©-e. rA/4j©^B(ctt. rs« 
a/4j ©*£t>s*n*fc©4**. 
[003 3] cwj^ttBBBi z&#tz*&zmm 

■milt. mh£V®4<£**l>tcW£'7a*iXK.<k t ) 
*r. 03 (A) KmU/cJ:^ 
KW*.«*-#>*»6&*SK1 0©±K. 0*.ttX/< 
»f y>yj£KJ:0Ta*>6ftSiei©ai 1 
t. ^"C. H3 (B) (C^L-fcA^KWjttfCVD 
(Chemical Vapor Deposition :ftW»ffiJ*fi JtttCj: 
*>atta4L-C©*aH^U3> (a-S i)Rl2a 
ZBlSCtZ. IS^-C. 03 (C) tCml/fcJ:^K. HB6l 
91 2©^?->«tt**T*7* YUi>* FBI 14* 
»J3El/. 03 (D) K.7fi\jtci.'>K.Z<D7 * hUVXh 
mi 4Z-7Zl?tL'C. Wl»R I E (Reactive Ion E 
trfilnfl) K<fcO#SHJ'y3> (a-Si)B12at 

[0 0 3 4] yctc. 04 (A) JC^L<fcJ:5«C?* ^^ 
yXrfil4*R*tfca. 04 (B)«C*t.fc«fc!>tt 
m«X'<9*y>^ttK«fcOS i, N, *>6«t*»2 
©ai 3*jftS-«-S. 3Cl>r. 04 (C) Kml/fcJ:} 
<c. F^-fx»^>^J:»)*SS^";3>(a-S 

i ) mi 2 afciNsf *. C*lKJ:0. ISBSP1 2*« 

[0035] *^*6©*S8©76^^B»®* 1 8, MB 
Bl 2©*^ttft**S*. A/4©«BffitA/4© 
B»(9 (0*St») 4©ffl (Bi«. TA/4J 4 

roj 4©b) -c, zmnbi^wmx&n.s^ 

C4tC«fc- 9 -C. AWl/We©5«. 2iKKttB«© 

»*^<tSi±6fe©r*i. 
[0036] '£(C. 05 (A) , (BXJiCflae 
(A). (B) *#Bl/T. ±SS5 (3) ©SBKoi* 

[0 0 3 7] ijaca^ft^^BBJi^io^-f^f 



(7) 
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•(0 



[0048)<fcVC. C<D«t5tCfl|Jfil/fc36^)§BI© 
$1©81 Ii3f2©81 3i©ra«c, *$i**ni|g& 
iaBt®13*StfSi. *©BI(Bd, #rOj©iS«: 
B5t#l»Jtfll (02#J{8) . d, #KtfiftgA(e*H,'C 
#?Wtc«tf U/4j ©iSKttSHHifc* (01 

#M) . o«o. ragtBPi 3©*t*3£ ro j i r a/ 
±itc£A$c LWCi! ?*>vm-%m, 
[0 04 9] C©<*5&7fc^B*®m©tt*Ul/-C 

«. ±£©«t^^jaiift%jsaTn«j:< > -e©jKE©a 
[0050) (.mm B8«. ss i o i ur^aw 

&#-5)<>»fi (Ni =1. 90. k = 0. 75) . SI 
1©81 1 il,TTa8 (N, =2. 46. k=l. 9 
0) . BISSPl 2iU-C23l8 (n= 1. 0 0) . »2 
©81 3il,rS i , N. Hi I TO (Indiun-Tin Oxi 
de) Rtommm (^SSMtfi^n, =2. 0. k = 0) 
£flH>fctS£©ASt3£©iag (&tHftg5 5 0 n m) i 
S«^t©08«=S:aTfc©Tai. CCT, (a) liffl 

®3 (2«8) <r>*fr®mifi r o j (gsttai) . 

(b) tt*^RSH»s rA/4j (137. 5nm) (IS 
BMW ©#&©im**ft**iai,TI,>S. 09*$<fc 
tfBlOB. C©i*©^TF5»f >X^-f-*-</^ 
At**£t/Cft?6OT. aOttfiSH®. HlOtt 

BS«ffli©«^**^-eti^Lr^5. 

[005 1)H8*>etW6*>tt«t^(C. *iaS©»8S 

©3fc**H8s&i-cw: t mm® <2saa) 1 2©*^ 

Ka# r A/4 j ©J8£fcttSKS*m Ml 2© 
3fc¥HHW roj ©«£Ktt<5S8*»«4*:*4veti7S 
T. ffigtSl 2©*¥HJ?# TA/4J ©f| 

»fci U/4J ©{*&<& (0££tO i©H|-CW>8 
*>*i. Jf^«ttieK3mtti£$S«:**CiK: 

[0052] tc6-c. nti©ai i«cma^sk, © 

**&£JKH(0l;U:rTa. k, =1. 9 0)4ffll»S 
«£«Ctt. 82©81 3©#£B/?B r A/4 J ifc* 

sii©ai iKk, o4*&*wtMft (m«s 

i. k, =0. 6 3) ^ffll'Sa^tCtt. ®2©813 
©*£BJf« TA/4J «fcO*#<fc* (ffiU A/2 
<fc»)*§<,>) . «4>MtM£t/C. SfilO* 
9v7 r 4 Y (BJf$n, =1. 9 0. k = 0. 7 
5) . 311 ©81 1%W3> 08*T$n» =4. 4 
0. k = 0. 6 3. By? 1 3. 0 9nm) . »2©81 



3&S i , N, Hi 1 TO (Indliift-Tin Oxide) Hi© 
H8H (^fSE®5f*n, =2. 0. k = 0. H883. 
2 1 no) KJ:D#j£0fc«£©5Smtt <SW»S5 
5 0nm) *01 ICCtST. CCTt*. (a) ttfBgtS 
(SSUi) ©jfc¥H»#r0j (fiESfflS). (b)« 
10 U/4J (137. 5nm) (HKWSJ) 

©«^©#tt^n^n^ur(,^. 01 zaazmi 
*>©?**. ai zkt&xsm. 01 3ii«s«ffli©» 

[0053] ±K2-3©flJ-Ctt. S« 1 0 i VX^Rm 
Kit-#>+{/v7 r A F*S£l/tV*. 
^7 7T-f F©#3*7F5 7*>X (lURJSffl&iRi; 
Q) «. 7 F5 7*>Xi^7*7A±-CJgff$#2. 
OCgg&S** (1. 0) 4a5«fc5K©->fcP®©«W» 

20 ©rtsnca$©-c. ssi oii/-c»a-c*-5. *<© 

£M$m<D%&T F 5 y iOXB-t©R©j1fll«:Ea3 

[0054] #*£©fctf>«C. 0 1 4KStra©#¥7 F 

4wf. 014KB, EWrtC. n = 2*»J:0 t TiO 
, (n = 2. 4) #35M©7FS ( 1. 0)4 

a**u»fc*i/fc. c©Ha©#©tro*s«u o. r 

!&©#£**#»£* 1 ©81 1. PM±©*m*M2 
©81 3iftl«. 5#$5*H50 (BffO) ©H8©« 

30 *^b##.£>r*s. ssi o^*-#> (0 

*©C) . ai©81 l«rn = 2©RH©?Hll©*m 
(0t|>©J&i±-C©^) . »2©8l3«rn=2©tf 
PKSi, N. . I TO. ZnOfic£) KJ:»)*««-n 

ifiXSZ. 

[0055] »2©8l 3iL-CTiO, 
ft:JS^tCtt. S«l 0^U3> (Si). 

(C) . 5r>*^ (Ta) . y;l/^--7A (Ge) 7< 
;WA. y^T-Th. iiv^ttaiphmf, m ©81 

40 iB0+©*neot©^H*i'* i ^a At ». affat^tt 

©*^ y***!S31T S C i*T * *. 

[0056] 014«cb. fts«at^fli*m. * 

JJHttri-*:^ » h tte6*. «6©*m-e6 c©0K^a 

9 fu Ra©**>it*>Kaarei. m>«*^to* 
©tm*ga«:a6c i*»r#s. 

[0 0 5 7] &c*r. ±»©4:9«t82©Bl 3©W 
a©f*Ji?KcSfi 1 0 i8 1 ©8 1 1 ©iltWttt*** 

so HX©** (?&*>%. k^O) S**SSS1 0tc«H 



(8) 

t * 4 tfl>6fi)Bt^7 F5»J >X©«i»B. Kg 1 0 
©T f 5 * 3f>^*>%^a«<CfiB8f2.t*|sf©*^7 F 

«XC. affiS#:*S<,>4. 5fe©a2©Bl 3©R»©rt 

aj{csn©ai i©*^r ks 

Sfc*5*7 K 5 y$>Z.ifiW2<0& 1 3 ©PM*8t$).5 C 

[0058] si 5tt-e©wtaT<>©r*o. 

>(C) *>6fc*3«il0©_LfCSgl©Sl ltLX? 10 

97 t 4 h%fiasori»< 4. «aor n = 2©nai* 

2@jgt8S. Z<DZ*,h1f><D&X. n = 2©E (flliifcf 
Sij N. . I TO. Zn0fc4*) K^»;tSJ:5«: 

vmvwtmtttut . <&tt©m>#¥£aaaf* i %n 

C 0 0 5 9 1 C©<fc 5 (C^^ttW^S-Ct*. P)A«5 5 
0 n m«c £<m&%tmictH,>X fc. <£5S*R*©Efii$ 
£&4'0. i&5W»l©JE*t*£7 0%J;U:4-rSC4# 

*S. L,*>t>. «toS#fB»-C4>*©-e. GLVft4-©|B| 20 
*r*m*ii«»D M D ft Eo>mtt 3 *7C«a «fc 0 fcg j| 
(Cfl3?f St4*ST#S. *fc. GLV»lo©h-^* 
;Mc 6 ^©HHfK© •> #>#;iMST * *HJS©« 
i $r&«f©x\ at&wosi-cao. *>o/hs< 
f^-r«ci*J5it6r*s. oitt3i>©^teffiffl 

feilS* r A/2 J TifcSfc*. 1 0 n s U^©Sajt 
S&reiieKftS. ioT. fwXTWffla©*-* 

^4brfflt>*i§£KB. ga©«t^«ci;>C7cru-f 
©B*ft«iarcfsa*sc 4#rs*. 
[ 0 0 6 0 ] Mtc. *5Q6©^S©*^B«»jS» 1 30 
«. ffia8S*£R»K*J5«B?&Wc»a©i*8J^ 

a?-***. r«c*3^7r7'y-^ci-ar-<^©t© < t 

B*B*JKfift*fc©-C**fca>. fi5«$©£«i>i«: 
E<-f*C4*iT?SS. «fc^t, Sfm©BJ?«8©v 
-^>£ifc«Wl£<4SC4*^f&'C*»>. a§t©§* 

[006 1 ] *fc. *3Eftj©fc»CB. SfilOfeJ:!? 

a 1 ©a 1 1 a>mmm\zi}t>wm<D&m<Dnx'8>t\\m 
i>/t«>. tm©aw©e*a*JK<*i. sen 

0**aWfttm<cJ:0»J£t,fcJ&&«:B. fiSSl^K 40 
**»TASt*B£Rl 0tc»iR3h*©r. 
lfe£f Sn>ffiBft<ft*. 

(006 2 J felt© J: 5«c. *i«fe©^as©*?*®« 
a*l*ffl(,>*c4K:j:») > fca-C*S©#;W**> 
***fc<fct«M!7j^*liar*C4*»-CS£. C 
h&©H«B«:o«,>-Cttajfit4. 

[ 0 0 6 3 ] ft*. ±MSmv&&Vtt. jfe^SWS 

*icD[fflKegiJ*-@it/c*s. jaswa. a*.»Hi etc 

m(yfc«fc$«c2ai9:WSJ:5t<:i/-cfcJ:<,>. cnB. S 
£l 0±«C. S1©JB1 1 . !gl©iai®»l 2. SS2© SO 
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HI 3. $2©|fln£33 0. »3©S^B3 1*C©« 
KJ&ifcU »2©B 1 3*JJ:ym3©aPB3 1 

•en^«efti/y3>*>^s3m»i5. 3 2«c<fc 

[0064] C©3fc¥£Bt»6*-Ctt. «fHI©^2©H 
1 3 #±T<c£ttU 9 1 ©ffffiSP 1 2 48 2©iaiB8? 

3 o ©-# ©nisi#» < ft ffi*©raBm*ij£* 
* c 4 tcfc o mmmmtt 5. 

[0065] CBtt*ffi) *«C. ±3B3fc?£B»S& 1 
(CbW*lfliBS&l 2©*S$£SBti*1**fc&© ; ft#fl 
ft*Rfco(,»Ti&9JfS. 

[0 0 6 6 ] B 1 711. »«SK<J:»)^^@»J&»* 

i o ©±©a i ©a 1 1 ©ffiW«c-en-enwA«T 

;US-$A*>6ft*361 6 a. 16a*8tf*4& 
(C. S&2©ai 3*W*tfS<bt"J3V (S i, N, > 
fre>ft*3tm*15«:J:»)3»IU C©$JS*1 5©a 
gl6a. 1 6aK*t|firTStia«:*ei6b. 16b 
-&^fiSbyt«>©-C**. 

[006 7] C©5fe^a«jS#-C«. aS 16 a. 1 
6a*$«fctfagl 6 b. 1 6b^©affiaffintcJ:^*fi 
STttfclWSttKJi-jt, lffl&»12©#¥SBS 

£. w*.b r a/4 j 4. roj 4©ia. s>&Mt ta 

/4j 4 TA/2J 4©lffl-C2aW«:W»)§Jt*. iS» 
£. affilBa. 16 a. SSI 8 b. 1 6 b^©aE 
BJim£»«S«{cX<tSti*c4fc:<l:D. Ml 2©^: 
#3*4>sa©affl-CJSKM«:S{tS-tt. AWLfc*© 

5<h. ec.<Baa*«<->«««^©a'&a«w <r^ 
[0068] ^*eaji<»*»a«-cffiK)^*fe©4 
•jttj:^. Hi8«c7ntft:*^aaj§f*iB. aw 

Sfe 1 0©±©a 1 ©a 1 1 ±KmU I TO (Indium 
-Tin Oxide) *>l=>ft%afja*B 1 7 a«:&tt$4# 
(C. WitBSiO, 3&»6<Cia2©B13 4a?tt«atC 

»ssu c©3r2©ai3©j*atc0o< ito*^^ 
sawaaei 7 b*a»«:t)©-c*e. 
[00691 c<o%^m¥m»xu. %mnm 1 7 

a . 1 7 b a^©«EEplD«:«J: 4aa£r4 c/taa? I 

sector. iaaa5i2©^aa*W9§*.sc4*s 

1 0 o*7 0 3 a 1 9<cjpL.wt^aaati:rB. a 1 
8©*?^a»a#©aw«aai7a©«*>»)K. a 

«g©*£3n©Bl 14l/-C^B*>** (Ta) 
a*El/fct©-C*4. 

[0071] 3fe^a«a<*©ffi»B. c©<t ^ %aa 

*^i*)tt4, a«r«il6n*. B2 0 (A> . (B) B 
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^JUfcSHcTtt. m 2 <DM 1 3 ©itcsa^sr^r * 
(Co) fc4©SBH^t4*>6fc*ffltttJB4 0£ 

a» & i*«cs« i o (ormcmm^ a * 4 i *s&rfc 

*K<kO. IBIRSff] 2©WR%^*« TA/4J (H2 

o (a) ) t roj (H2o (b> ) 4©ra-c«9g 

*. C*i«cJ:053*$*£fl:iStf*C4#-CS.5. 
(0072] (36;W?*>i<i$B) 02 1 tt. ±£jt 

^@«js»i *mc>/t*x-f 7f>j^gi o o©« 

«>©?**. oo«. m 10 

itt*-*>A»e.&sg{ei o i±<c^a (sr«4 

ffl) ©*X^,^>yjR^-l 0 0A-1 00D*-*7C 
7U-<tt«c^l,ft:t©-c**. fc*>\ l*7c(CK6> 
"*\ 2?KSKE*JLfc«JiS4t/-CfeJ:<,». C©*X-<7 

^>^«a i o OTii. s« i o i ©sa©-^ (jr 
*E5>j#i6j) icis-otwinaai 0 2*j^fiss*ir 
c©t a m 1 0 2 ifikssm<oTmm>m 1 ©Ji 1 

[0073]gftl0 lJitCtt. TaBl 02KMl,X. 
jtSr**|6|K. «»*©S i , N, £ I 0 5#EI2? 20 
titm. S i, N, ®1 05©^(C«2W»SE4 
l/t© I TORI 0 6#fl£s53tl"Cl>'5. CtlfclTO 
A 1 0 64aJ:tf S i , N, 881 0 5#_hiBSSJ6©JBilB© 
SI2©Jgl 3tc*h6-f*t»©r. Ta8£l0 2*SKte 
HJCfcHTSasflBS 4 fcoTTU*. T a8S 1 0 2 4 I T 
0881 06 4©iB(ttt. X-f,?>yj8rf^ 

7) t«CD-c-e©^*s*is<tr*rae»i 0 4*«sw 
6tvtt>*. rami 0 4©*itjastt. aw#©«s 

(A = 5 5 0nm) «c*fLr«, W*.«rA/4j (l 
3 7. 5nm) t FOj 4©BI'C^b - f & <* 9Ccft->T 30 
«.»*. 

[ 0 0 7 4 ] ftX-f y ^Vm+X 0 0 A- 1 0 0 D 
B. TaHl 0 2teJ:iyfI TOB1 0 6^©WEEpaitc 

«fc *Sfinr4DfciWi? lector, ra»si04© 
m« fA/4j 4 ro j 4©rar«jo# 

**. 02 lrtt. 3fcX-f 7*>*$*1 0 0A. 10 

octmsmi 0 4*j ro j ©ttas (-rfc*>^. agn 

ttffl) . %7>A 9*>if%*l OOB. 10 0D#|||I8 

atio4*$ u/4j otm era**,, msmtm) 

frfe. TaSl 0 2*}J:y I TOS1 0 40 
8 4. mBEEnJBgg (Bm-e-f) 4tCJr9. #HU© 

[00 7 5] c©*x-f 7 f->yi6sai 0 0-Cti. Ta 
ei O2«gttorsfi*ov4u »2©a«!i«c^ 

3ftfc I TOB 10 6 K0«.«+ 1 2 V©«ff4EWnr 
54. *©*{&£££ 9 TaBl 024 1 TOBl 06 
4©nnc»*3ia*i*£U H2 irttj|X^7f>y 
S^IOOA. 100C©J:'>{c»l©a4»2©a4 

a*ffi«u tm®i 04*« roj vtmttii,. c©« 
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«2 l«C»lR3nS. 

[007 6] 02©S«©j8l8^«filO6*« 
JftSl*«tl%0VK-r44 v TaHl 024 ITOB1 
0 6 4©lffl©#*3l##&<&9. 02 1"CttJfc;Wv 
*>fSHF-100B. 10 0D©J:5<CSH©JI4»2 
©JB4©HI#IWai/T. «91 2# fA/4 j ©«8 
44*. C©ttSWtt. ASftfcP, eSQHSh. EWft 
P, 4&*. 

[0077] c©«fc 5fc ur. *9m<mmv\t> *x 
-f^^ys^-i ooa-i o o D&*tc*$<,vc. Alt 

*P, *#^K.£9raftS*2iItcf89g**C4«: 
<fc-?T. E*^#&t,>tt!34J5if*P, A*|fe4T$ttS 

©2fii«:wo#^-cBnoa-rc4^-ct^. 

©J: 5«cB8l^©**3£&t&«(cgtftS-l*SC 4KJ 
9. AMitP, ^KW^tt^tfc^d^SWjtP, 
T*t«S9CcattW«c^»)gi5C4t)Bltg-CAS. 
[0078] cn^X'f -^>^1 00A-1 0 
ODttt. Bj»»»©S&**i r J:<rtt«:6&<«>raai*5. A 
*<TfcA*fefc©U./2 (**t>ttA/4) j gStr 
*Sfc». 1 0 n sgKtC+^SS-C*^. 

-^Tcru^mST^iSffl©?^ h/t»^«X 

«-T*C4i4J-C#S. 

[0079] flUtT, 3*^5t6©«JSWB. \M9^tm 
<. Mtlc^MIIIKRtTOrcftft. 

[0080] ce»«^is) H22tt. ±sa*x^5 
^> ma i o o *ffli>fc0«*jj^ea©-W4 or. 

7"ai?x X^U-f©»flt4Sf4©-C* 
h. CCTtt. 3feX^?^>ySRiFl 0OA-1 00D 

[0 08 1] C<Z>-7a*/*irUa>?4Z.-7\'-H& iK 
(R) . » (G) . t <B> &e©U-!f^^ftS*K 
200a. 200b. 2 0 0 c 4. &#SUC*ffct/CR 
VtihteDtZJ ??>#m*Tl"(2 0 1 a. 20 1 
b. 201c. y-f*n-f?*57-202a, 202 
b. 202c. zfaV>*2i'3>U>X203. 1»X 
* * tt Is-COMMS 5 2 0 4 *tj: Cf»**X ? 'J 
->2 0 5£«;tt:(,>*. «c*». 3J1SB:. ?K&«© 
ft. ^7>. ^iO-4l/rt>J:l>. 
?>^»^ru^2 0 1a. 20 1b. 20 1c«3:-eh 

tcm i&sosstia. w^tt i o o omt 1 ^c<ck 

[0082] C©7'Oi?xi'i'3>7 r ^X^UY-C». 
RGBSe©3fc»2 0 0a, 20 0b. 20 0c*6Hi 

fc3t<i. *n-e^3fex a v y*^r U -f 2 0 1 a . 



(10) 
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20 1b. 20 lcfcAftfSft*. CQtMmt 

«*©£***?&<,»<»: ^«c, tt«"t<o«:2<u sa 

>*3R**>fc©5li*P, tt. *Oa-f?*5 5-2 
02a. 202b. 2 0Zctc£1)-7a*?xirisa>l> 
>X2 0 3tca3feSiv5. ^ay*i'V3>W>X20 
3-vm&3tltt*At> :W^/57-204«:«fc0X* 
aS*^J";->2 0 5±«C2>X7u<DB»<i:l/ 

[0083] C©«fc5(C. Cro^n^ii'i'a^.fX 10 

Ttt. Jg»fflfl!«feX^ y 1 *5cfCffi 

?JU RGB©i£?:-e*i-etli8tJb. X-fj^V^g© 
ft*l#x* + *tcJ:D;£2-f*t<fcK:«fcor. 2-Xtc 

[0 0 8 4 ) *fc. ^*i©0Sftt, fi®W»$©SW 
0 . 1 %«T. &&&m®lxmz 7 0 %£Lbi T 
hZLifiVtWC. 1. 0 0 0WlgK©S3>h7 
Xh©a*«t7^Ci)i«-Ct54^tC. *WC*tl/CJ6 

(008 5 J «±396©^S*^V-C*^«:3iWL//c 

*>©rtta<. a<r^"ifrc*^. ±semsk 

02 3Ki*t,fc<J:5«c. r&TtKKiBnjS 
v *>?mi2 0 8<cafe^jS2 0 7*6© 

ftzmm i/ts»x * v - > 2 0 8 (ca«©^4!f 5 

(008 6 J *fc. ±ffiSJ6©^grctt. 5S£t/t# 

fc«fc?tc. 0AW9$2rom«rt©i£«cttfc*r*-S 
l"tSs7*ft) S«2 0 9tflH,^-^-K©f r ^X 

[ 0 0 8 7 ] Etc. ±£3m<m&c\i. *3BPi©3e¥ 

[0088] 

©»«©**» 1©JB. ft©?****^^*** 
§*£**£&(<:*©;*;* 3 #nJg«:|BJBSi5. fc«fctf» 
2©S*E8L;M»£*W-f*«fc5«ct / fc©?. RBI®S? 
©**3&g{t<*tf*Ci<CJ:»). AttLfcJfe<D5«. 
ai8Sl/<l*«iR©M*S<t3*5C4*5-C#. BWUt 
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fc*. Hm«ft<l/rSSJ:«c»l©Ji4jJ:tf 
»2©8£C©ISr8r6flB64-*-$C£«:<fc0. ESf 

K±«i ur«ffl*« e<fc 

[0089] *M9©HSt^Ra(ci:n«. * 
ft$©3fcX^ 1&tg<cES<)U C©19C 

[75.fc5ICt,fc©-C. Ba>l-5Xh©a^&tf5C£ 

*-c#*i«tc. a*Kttt,-c3£#tgatcAStt-sffi8 

mm* r a/4j <Dtsmmzm-t&R®T:s>z. 
[@2]ai t£mLitm$®t»tm<D®®m r 0 j 
©i t©»Bj«r*-rwsia'c**. 

(03 1 0 l tcii^fc^£«8a&©Saig*SiiB 
■T*fc«>©»t®0-C«>*. 

[B4] i§3©igtai<ig£tawTs/c*©¥®0 

[@5] an«;afi'£«9ftM«fflir»ftde^a«s»fE 
oymwsufi ro j ©«3©im*8i9J-rsfc«>©0-c& 
5. 

[@e] mtem&tmt£»im\.>k#&&mmM 

mm* 1 TA/4 j ©«^©1$ttSrittl«1-S)ft«>©0 

■eft*. 

[07] miRitJ:cmi<Mi»&mtc* 1 )J&llSti1tM 

[08 ] 0 1 i£7nLtL*&$mm&#o>-mm<»mt 
^tt*ai-0r*s. 

[09 3 08©W©ffitRI*^©*^7F5 5.*>x%a 
WTSft:4i)©0-C*5. 

(0 1 0 ] 0 8 ©fll©aKW$©#3*T K 5 v * >X* 

[0 1 1 ] 0 1 wtz&mtm#<m<omm)mitt 
tt*i<r0-cas. 

[01 2] 01 l©W©fcJ^B#©#^TFS**>X 

*»wr-5fc«E>©0r**. 

[013] 01 i©W©as8ii$©*^r Fs**>x 

TPS? * >xf -fr** A"C*5. 
[015] 1 ©B©#S*T F 5 ? *>X#382 

©B©rtffll«C* r>? 0 4 -T $ C i ifiVt *f<% 

»?i-r*te«>©0T:*s. 

[016] » 1 <mm<m&<»muzfii<D$gem3iwr 

[0i7] j6^aaa«©as»(cj:&nu^«rtt 

9rr&fc&©as0-c&s. 

[018] ^^a«att©»s^K:«i:s<fi©ffi«Q^ 
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[019] *^ia»ifi»o»«gl«:J:^iltcft©ffitt 
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* [02 2] 7^x:/U40H*Dfc&^THr&S. 

[02 3] 7 < 4<MMi*&mx*>h. 
[024] ^-^-3Rf c ^x^i/-f«>flwaa'CA^. 

i. 2"%&&mmm* 10 -mi, 
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